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The Pacific Northwest RegionThe Pacific Northwest Region
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EconomicsEconomics 
Electric Utility System PerspectiveElectric Utility System Perspective

A good investment for rate payer funds?A good investment for rate payer funds?
TRC Perspective (Total Resource Cost)TRC Perspective (Total Resource Cost)
–– Energy, Capacity, Line Loss Savings, Deferred T&D Energy, Capacity, Line Loss Savings, Deferred T&D 
–– Annual O&M costs or benefits Annual O&M costs or benefits 
–– Periodic replacement costs or benefitsPeriodic replacement costs or benefits
–– Space conditioning interactionsSpace conditioning interactions
–– Quantifiable nonQuantifiable non--energy costs or benefitsenergy costs or benefits
–– RiskRisk--mitigation benefitmitigation benefit

MetricsMetrics
–– Present Value of Benefits & Costs (TRC B/C Cost Ratio) Present Value of Benefits & Costs (TRC B/C Cost Ratio) 
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Conservation:  
The Stealth Power Plant
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Caution:  Your Mileage May VaryCaution:  Your Mileage May Vary

Wide range of costs & benefitsWide range of costs & benefits
Changing fastChanging fast
A work in progressA work in progress
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Key Inputs:  Avoided CostsKey Inputs:  Avoided Costs

With High CO2 Costs ($43/ton CO2)

0

10

20

30

40

50

60

70

80

Jan-
07

Jan-
08

Jan-
09

Jan-
10

Jan-
11

Jan-
12

Jan-
13

Jan-
14

Jan-
15

Jan-
16

Jan-
17

Jan-
18

Jan-
19

Jan-
20

Jan-
21

Jan-
22

Jan-
23

Jan-
24

Jan-
25

Jan-
26

m
ill

s 
pe

r k
W

h 
in

 $
20

06

6P HCap
6P H Cap H CO2

Average of Seg1

Period

Plan

Avoided Costs 
Used in this 
Presentation



slide 8
Northwest

Power and
Conservation

Council

Interim Draft Forecast Avoided Costs with High CO2
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Key Inputs:  Avoided CostsKey Inputs:  Avoided Costs

Interim Draft Forecast Avoided Costs with High CO2
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•Avoided Cost is Lower at Night



slide 9
Northwest

Power and
Conservation

Council

Emerging Technology ConsiderationsEmerging Technology Considerations 
What Really Matters?What Really Matters?

Energy:  What will it do to total energy use?Energy:  What will it do to total energy use?
–– Lighting Power DensityLighting Power Density
–– Hours of OperationHours of Operation
–– Interactions with Heating & CoolingInteractions with Heating & Cooling
–– Saturation of LightingSaturation of Lighting

Customer:  What will it do for me?Customer:  What will it do for me?
–– Color Color -- Quality Quality -- Control Control -- LifetimeLifetime
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Emerging Technology ConsiderationsEmerging Technology Considerations

WhatWhat’’s the Baseline?s the Baseline?
–– What does new technology replace?  What does new technology replace?  
–– Will the old technology improve?Will the old technology improve?
–– Will the new technology increase saturation?Will the new technology increase saturation?
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•Primary Baseline

•Niche Baseline

Downlights
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Emerging Technology ConsiderationsEmerging Technology Considerations

Speed of Adoption? Speed of Adoption? 
–– Stock turnover Stock turnover 

»» Retail Lighting Retail Lighting –– fast churnfast churn
»» Street Lighting Street Lighting –– slowerslower

–– Retrofit Penetration RateRetrofit Penetration Rate
»» Need big winners to penetrate markets fastNeed big winners to penetrate markets fast
»» Cost curves relative to baselineCost curves relative to baseline



slide 14
Northwest

Power and
Conservation

Council

Key Economic Considerations for SSLKey Economic Considerations for SSL

High First Cost High First Cost 
Potentially Long LifePotentially Long Life
Potential for More Useful LightPotential for More Useful Light
–– Designs are tunable for applications Designs are tunable for applications 

»» Directional, point sources, optics, color, lifeDirectional, point sources, optics, color, life

Potential for dimming & occupancy controlPotential for dimming & occupancy control
–– No warmNo warm--up or reup or re--strike issuesstrike issues
–– Manageable color shiftManageable color shift
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LetLet’’s Look at Somes Look at Some 
Emerging SSL Products & ApplicationsEmerging SSL Products & Applications

Outdoor LightingOutdoor Lighting
–– Street & Roadway Street & Roadway 
–– Walkway Walkway 
–– ParkingParking
–– FaFaççade & Signageade & Signage

Refrigeration Display Case Refrigeration Display Case 
Recessed Can DownlightRecessed Can Downlight
MR16 ReplacementsMR16 Replacements
Desk Lamp / Task LightingDesk Lamp / Task Lighting
UndercabinetUndercabinet

•Good Applications 
•Promising Economics
•New Potential MWh

•Room for Improvement

•Compete with CFL (few new MWh)
•Some new MWh in Niches



slide 16
Northwest

Power and
Conservation

Council

Outdoor LightingOutdoor Lighting

http://www.lib.uchicago.edu/~dean/blog/alleylight1.jpg
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Directional Point SourcesDirectional Point Sources 
Tunable OpticsTunable Optics
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Long Life vs High First CostLong Life vs High First Cost

First Cost vs Periodic Replacement CostFirst Cost vs Periodic Replacement Cost
–– Periodic Replacement Costs AvoidedPeriodic Replacement Costs Avoided
–– Frequency of Lamp & Ballasts ReplacementsFrequency of Lamp & Ballasts Replacements
–– Reduced Labor Costs Reduced Labor Costs 
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Streetlight Streetlight –– 100W HPS vs LED 100W HPS vs LED -- NewNew 
Present Value Benefits ($ per head)Present Value Benefits ($ per head)

Utility Tariff 
$3/head/month

Periodic Lamp 
Replacement Costs @ 

24K hours

If retrofit, increase this cost 
by at least $300 for added 

fixture cost and labor



slide 21
Northwest

Power and
Conservation

Council

Streetlight Streetlight –– 100W HPS vs LED 100W HPS vs LED -- NewNew 
TRC Benefit to Cost RatioTRC Benefit to Cost Ratio

100W HPS to LED3

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

50K 80K 120K 50K 80K 120K

Spot Tariff

100W HPS to LED3

Sum of TRC B/C Ratio
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Will LED Roadway Lighting Save our Bacon?Will LED Roadway Lighting Save our Bacon?

Roadway Use:  1% of total loads (Navigant 2002)Roadway Use:  1% of total loads (Navigant 2002)
For PNW thatFor PNW that’’s 200 MWa total roadway load s 200 MWa total roadway load 
Save 30Save 30--40% of that or 6040% of that or 60--80 MWa80 MWa
How long will it take?How long will it take?

This cobra head HPS fixture 
was installed in 1981.  It’s 

still out there.
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Outdoor LightingOutdoor Lighting 
Street, Walkway, Parking, CanopyStreet, Walkway, Parking, Canopy

Similar EconomicsSimilar Economics
–– Half or more of the energy savings are from better Half or more of the energy savings are from better 

luminaire & applicationluminaire & application
»» As opposed to source efficacyAs opposed to source efficacy

–– Half of $ value from lower periodic replacement Half of $ value from lower periodic replacement 
costs (lamp changes & labor)costs (lamp changes & labor)

–– High component of nighttime savingsHigh component of nighttime savings
»» Value of savings is lower Value of savings is lower 
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Outdoor LightingOutdoor Lighting 
Street, Walkway, Parking, CanopyStreet, Walkway, Parking, Canopy

Promising nearPromising near--term savings (10% term savings (10% -- 50%)50%)
–– Efficacy as good or better than HPS & Metal HalideEfficacy as good or better than HPS & Metal Halide
–– Lots of room for improvement over existing stockLots of room for improvement over existing stock
–– Less wasted light:  Improved visibility, better color Less wasted light:  Improved visibility, better color 

rendering &  contrast ratios, fewer night sky issues, rendering &  contrast ratios, fewer night sky issues, 
occupancy & dimming optionsoccupancy & dimming options

–– Need designs for long system lifeNeed designs for long system life
»» ItIt’’s the whole packages the whole package
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Long Life vs High First CostLong Life vs High First Cost

Risks Risks 
–– Is long life a liability?Is long life a liability?

»» Will better technology come along before break even?Will better technology come along before break even?
»» Will host site change?Will host site change?

–– Does long life really reduce labor cost?Does long life really reduce labor cost?
»» System life (source, fixture, driver, photocell, optics, cleaninSystem life (source, fixture, driver, photocell, optics, cleaning regime)g regime)

–– Life & Efficiency are independentLife & Efficiency are independent
»» Will other technology provide long life benefits at lower cost?Will other technology provide long life benefits at lower cost?

–– High nonHigh non--energy benefits mean lower utility program energy benefits mean lower utility program 
incentivesincentives
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Refrigerated Display CaseRefrigerated Display Case

Replaces TReplaces T--12 & T12 & T--8 fluorescent8 fluorescent
Long hours of operation per year (18 to 24 hours/day)Long hours of operation per year (18 to 24 hours/day)
Cool ambient application & potentially long lifeCool ambient application & potentially long life
Saves refrigeration energy too Saves refrigeration energy too 
–– Savings multiplier 1.3 to 1.7 Savings multiplier 1.3 to 1.7 

With occupancy sensors With occupancy sensors –– more savingsmore savings
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Refrigerated Case LightsRefrigerated Case Lights 
Present Value Benefits ($ per linear foot case)Present Value Benefits ($ per linear foot case)
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Fluorescent Lamp 
Replacement Avoided

Higher Value of Energy Savings
• Operation 24x7 hours
• Higher Avoided Costs
• Refrigeration Kicker



slide 29
Northwest

Power and
Conservation

Council

Refrigerated Case LightsRefrigerated Case Lights 
TRC Benefit to Cost RatioTRC Benefit to Cost Ratio
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Interior DownlightsInterior Downlights-- ResidentialResidential
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Interior DownlightsInterior Downlights-- ResidentialResidential 
Present Value Benefits ($ per fixture)Present Value Benefits ($ per fixture)
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•Low Hours per Day (3.5 in Kitchen)
•Net Savings Loss to Space Heat Interaction

(Only 42% to 98% of  Savings Realized)

Replacement Lamp 
Savings Only – No Labor 
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Interior DownlightsInterior Downlights-- ResidentialResidential 
TRC Benefit to Cost RatioTRC Benefit to Cost Ratio
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Interior Downlights Interior Downlights -- CommercialCommercial

Economics look better than ResidentialEconomics look better than Residential
–– Higher operating hours per yearHigher operating hours per year
–– Longer EStar LED life (35K vs 25K Residential)Longer EStar LED life (35K vs 25K Residential)
–– Somewhat higher savings realization on HVACSomewhat higher savings realization on HVAC
–– Labor savingsLabor savings
–– May be costMay be cost--effective over PAR & BR >3000 hrseffective over PAR & BR >3000 hrs

But baseline in commercial new construction is CFL But baseline in commercial new construction is CFL 
–– SSL not close to costSSL not close to cost--effective vs CFL (2 watt delta)effective vs CFL (2 watt delta)

Commercial has higher ceilingsCommercial has higher ceilings
–– Need ligher SSL luminaire outputNeed ligher SSL luminaire output
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Summing Up: EconomicsSumming Up: Economics

Your mileage may varyYour mileage may vary
All costs & benefitsAll costs & benefits
Careful choice of alternativesCareful choice of alternatives
Do your homeworkDo your homework
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Emerging SSL RisksEmerging SSL Risks

Cost per Useful Light Declining FastCost per Useful Light Declining Fast
–– Some value in waiting before large scale Some value in waiting before large scale 

programsprograms
High NonHigh Non--Energy BenefitsEnergy Benefits
–– Long Life not unique to SSL Long Life not unique to SSL 
–– Utility program design implicationsUtility program design implications
–– Long Life Long Life -- Asset or a Liability?Asset or a Liability?

Still learning to Design & Apply SSLStill learning to Design & Apply SSL
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Emerging SSL RewardsEmerging SSL Rewards

High value in demonstration projects nowHigh value in demonstration projects now
–– Much we donMuch we don’’t knowt know
–– Mistakes are valuable Mistakes are valuable 

»» Lead to Better Products & Applications SoonerLead to Better Products & Applications Sooner

–– Early part of cost reduction curveEarly part of cost reduction curve

Need regulatory leeway to experimentNeed regulatory leeway to experiment
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The EndThe End

““How far that little How far that little 
candle throws his candle throws his 

beams and so lights the beams and so lights the 
way in a naughty worldway in a naughty world””
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Charlie GristCharlie Grist 
Northwest Power & Conservation CouncilNorthwest Power & Conservation Council 

cgrist@nwcouncil.orgcgrist@nwcouncil.org
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